Searching PAJ 



1/1 ^— v 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 10-221386 
(43)Date of publication of application : 21.08.1998 



(5 Dint CI. 




G01R 23/02 




(21 Application number 
(22)Date of filing : 


09-043033 
10.02.1997 


(71) Applicant : 

(72) Inventor : 


SANKEN ELECTRIC CO LTD 
ITO YOICHI 



(54) FREQUENCY MEASURING METHOD AND DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent interference due to noise, etc., by 
obtaining the first coefficient of the Fourierrseries cosine term of a signal to 
be measured through the use of a reference signal, assuming the first 
coefficient to be 0 through the manipulation of the frequency of the 
reference signal, and having a manipulated variable as the frequency of the 
signal to be measured. 

SOLUTION: A reference signal is generated by a reference signal generating 
means 1 1 and an address circuit 1 9, and the frequency of the reference 
signal is brought to be proportional to the input of the address circuit 1 9. A 
multiplier 1 2 and an integrator 1 3 obtain the first coefficient of the Fourier- 
series cosine term from a signal to be measured and the reference signal 
from a signal -to-be-measured inputting circuit 1 0. The first coefficient 
becomes a function of the phase difference between the signal to be 
measured and the reference signal. By a proportion-integration compensator 
constituted of an integrator 14 and a multiplier 15, the frequency of the 
reference signal is automatically adjusted to converge the first coefficient to 
0. The output of the proportion-integration compensator is added to the 
standard amount of frequencies by an adder 18 and inputted to an address 
circuit 19. The adjusted value of the frequency of the reference signal at the 
time when the first coefficient is converged to 0 is multiplied by coefficients 
at a multiplier 20 to enable the calculation of the frequency of the signal to 
be measured. » 
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(57) [ttft|R$®ttH] 

[*#R1] W»!tt**-r**jBl^fi<9- (Vmsin2 7t 
ft) Offl&ft (f) &W5rr*:£SrC»oT, 
]Etttft«^»Attito^6ift«#IRA9 (cos27cat ) * 
fcb?7T 9, tfrgE#fl8M-^ (cos27cat ) coJl 
$Lfk (a) S^1-A^***4hit6nfc«ff=-tO»*»:0 

*ft*>6»*bfc#!HflH* (cos 2 7T at) £SME*»e 

(Vmsin27tft) ££Jftjrr*iB 1 cDX^r-y 
StTSB^ 1 ©Xr";^ SftfcHiTj (Vmsin2 7tf l • co 
s2»cat ) ftWa-UT^-UxfMkOjfeSPJIXtijEiWI 
0«llfMkK:4BS'r«ll (a, ) «»««2 0X7-yy 
t. 
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m. (a, ) ^t5S3©7f7yt, 

*©IMe#Mtl«^<©teffl»iE*£fc*ffl[ (a,, 
fcfcfc:, SfJlB^2<OXT--yy-t?»e.nrc|flfH« (a, ) 

ttE#JBflH»«^»te-*A*fc»<DlWE*HBfc (a) 

ttfctU^ (Af ' ) £fltME»4©X'T-y:/T#&tt;fcftr 
BEttffl*liE*£fc*« (a,,) tSftUFU 

«menttR <«) **-rxrt* («' ) tutttE* 
mmm 3 ©xry zntcwimmti (Af ) 
ftfcttem* (a f - ) 2E-^v»TKrsa*jiis*^ojai« 



( 2 ) 

3 

ffifcHK:«ie#Hiffln»©«j»ia«»c5£*-rflt (fo ' ) 

^iD^UTttlfSA^S (a' ) tr*Jlt*«f»fr-5 

i K*©Hs#j»j£#ffi. 

C«*JS3] ®M®.*mTZ>W.Mfem*} (Vmsin27c 
ft) ©J§&$C (f) 5ISt5*m-3t, 

iEtttt * & » Attift^ & A « MWtt ««-T « #M 10 
(cos27tat) ifi#mznit* : ev SlTl, TKl'Xif 
5£fc«toTWflB^ ; E'J^6.«frl3#fl8«-^ (cos27cat ) 
SStSt^tOTfcO. MfB#!Sm^ (cos2 7rat ) 
rajli&gc (a) SitE/tUOTHl/XiBgCAoT* 

/H*U E©#JBfl#3B£^R*>&iM«fa*» (cos27ta 
t ) £©#flg{i# (cos27cat ) iS5fBM 

«9)£{§# (Vmsin27tf t) tStgt5.Il OXry^ 
t, 

W^lOXT-y^TWetlfeffi^ (Vmsin27tft • co 20 
©«l^»fcffiSTStB^ (a, ) *fi»2 0Xf7 
tfJfB^2C7)X^-y^ > Tf#e>nfctfrlEttl^ (a, ) £*B# 

fltraa»2o^7 L y7 r, r#6nfct(fiaHi^j (a, ) 

(Kpp) £i!l,Tfiffli«I$SttH^ (a,,) &ft 

ftnB2£fls««* (fo ) c»bT«rE#fia«^*^*» 

*>&%4feS*fc#flg«# (cos2?tat ) OlfiffiOi* 
*Rtfii->:7'J>yHHI (Ts ) **^LT«IESipa 

^.m^Ttatj (fo ' ) s^sffiew^^y^t, 

6 0Xx!y^7#6nfcfltr|BtH^ (fO ' ) t^JP^L 
T7h'l-XJSttl?j (a' =f0 ' +Af +a,,) £# 
£Sf! 7 ©X'? 40 

we* 7 cox^-y ^wsnfewer h ux^mti 

0**tU L 7 F UX £*g$ET 3 US 8 7" y :/<t , 

flfrtE^ao^^y^ifWSti&atrlHai* (Af ) \ztt 

i-xmm^mmn (cos 2 tc at ) ©l^rag^gctitfj 

IE-y->^U >^«3 (Ts ) t©«JMtoiSSa!fc*»J|[U 

Tmmmi&m^-rmf) (Af) ^90x777" 
tfr«E»iwsi«»c (fo ) tciifjfeff! 9 rax n 

fctMEtiifiJsatffc (Af) *UpJCbT*«!l^H«t«: 50 



mr&n 3 0 5 3 0 0 2^ 
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(f) OOXr-^i, 

ttjfH^3rax^y^"e»e»nfetfrism^ (Af ) 
^•tt^rafit-tr$.s*^ic«, greisi orax?y^T?# 

^yzf-cn^nitrnmrnf] (Af ) raii*t>tffiraiit 
1 orax^yy&lSjg-r^i lrax^-yT^sfflfAT^ 

[«5j<^4] J3Wtt£WT3«ill£fi^ (Vmsin2 7r 
ft) ra^SSc (f) SiStl.gfT^oT, 
ttfIEK?ffl^«# (Vmsin27tft) %\f}tS1±2>fctb(DA 

jESJftxttjfettR^sjsswsBtts^rr-si^Hafli^ (co 

s27tat ) itftiStlt/t'JStL, Th'lxXJi^tC 
J^TftrK^U^Sfflffi^flgfl-^ (cos2 7rat ) £fg 
£$i-J--5t>©T&D, flfffB#M#-^ (cos2?tat ) <Dm 
mt. (a) ftmE*q&ij©7HU**&J£fci:oT**.* 

MK*M£«^ (Vmsin2 7rft) <htflfE#BS«^ (scos 
wot ) i**j|[TSJBlO*J|C^»i, 
*Iffilgira*SL^g^e.1#e.nfca^ (Vmsin27tft • 
cos2 7tat ) £«8-UT:7-ijXtt8:©j&&JHXttiESe 

«o«iffi»»cffla-r-5a^ (a, ) *#*-fnioa» 

l»aH»108f^»*»6»6n&ttl^ (a, ) £«#L 

T^&^fflffta^^-rtH^ (Af ) *#*»2©«» 

HfC^l 6» 6 n&WEffl^ (a, ) K« 

« (Kpp) Sft#UT{fc*l*«SjRTttl:*J (a,,) 
5S2©fg¥Si, 

— fen&Wmmk (fo ) ©m^£%£-r-5«*PJS»$: 

mmmmmmm <fo ) K»UT«na#jiB*^«^a 

#>S5£££i±ifc#H&fl*f- (cos2 7tat ) ra 1 fflMom* 

>zrv>?mm (Tse) s^ltmiesw 
j&sscs^-rtH^ (fo - ) sf5S3osi?ti, 
«(jfla*2oa^g:o#isEa^ (Af ) tttre«2©. 
*»¥»©Kreu* (a,.) i:t&lE£3©»J(t«©M 

lEtti* (fO ' ) t*JD»tbTTh*UXfflW^ (a' = 
fO ' +Af +&,.) &S5Sl(DJDl¥at, 
HbtRm i raipgc#gfraflfriEa^ (a' ) Ki^>TWE 

#jsflH*5g£#&©tire.* ^ u rass^tu u y h ux 

*ME3l2©»#^R©IMEtH2j (Af ) fc^LTitffB 
#M«#rai^»3©^2(i:^Cttfffa-y->^ , iJ>^«8 (T 

s ) t<nm&m<nmk*mnvTmmmmt*7k-tm?) 

(Af) $|#5^4 0tl¥&t < 
|fffHS^S[» (fO ) CKHE*4©*»^a©B(rEm 

(Af) *tm\sx®.m'£m®.$k (f) ^^-rm^w 
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[0 0 0 1] 
[0 0 0 2] 

»4£, i»5^e^o *£ttttiatt i HtH 2 io 
02 (b) K3R*r»j*tfcaj/^;p^* 

Sfc<fc0t>+^S^«igU««fS[**LTH2 (C) 
0 2 (D) ^ 7 1 D <k 5 a HI ^3 5564 1 

^>7 p ;i//^-;i/Hias&4«, 02 (b) ©*jflrtft 

>^b, Cft«*-;PFT*. dtltC^Ds M2 (E) • 

tt, W-ftttNKi? D 7 ? WX©HSBT S*J|[l/T»jll 

XT) *>S/SR»fs 
[0 0 0 3] 

Sfc, 1/ (NXT) £ 

[0004] -eei-e. *«w<oawtt, iE*.a^*stc 

C <t <J& <E> o 

[0 0 0 5]. 

0*5S^tt, «JBtf:*:rr<5*WJ£flre (Vmsin2^f 
t) fflHtt (f) *i^1-5*ftT*^t, lEK&S 40 
fcttAffitt^SfitB^fllGMf (cos27Cat ) SW^TS 
*>©Tc&9. KriE#fig«# (cos2 7cat ) <DmW!k 

*e.5?4tfc#If# (cos2 7rat ) tltfrE&ilJgfi-^ 
(Vmsin27tft) <h$fimi©XT'7^t- TfflE 
Sfil OXry^TfenfctH^ (Vmsin2 7tft • cos2?r 
at ) S»»LT7-UX»«cOjfeK3JIXttjEK3HOiB 
• H&l&iCfflijTSffi (a, ) &#5l2CXf7yt, 50 
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HftCffi 2 0Xf7 :/T?#&ftfcftrEJS 1 fldtctCffi 

fig (a, ) g«»n®3©7T-^t, mm&mm^ 
t. mmwiwizmn <t ©eis s # a tctb ©tfrE#n 
mn<v&mmiEmtti.z>m (*,, ttre 
fg2oxT-^^"T#e.nfcttrrefit (a, > (k p 

p) Siltl.S40Xfy/i. ME#MA#»^ 
&fc-£*.*fc»©tffBJSSt»: (a) £^-TA*l*£f#-5 
fcfclc. tflia^3CDXT--y7 p t?#6tifcW^ (Af ' ) 

t,mmm4CD?.Ty~7mt> ntc mm&m mmm t. & & 

m (a,,) £Sfln*U ClC0jP»:ffiSrMfa^K* (a) 
ttTRTAtim (a' ) £ bT^IH#M«^f8^atcA 

tt, tftffi«3©^^y^ r 'C#6nfc«rEtH^ (Af ' ) 
*tJv»T«rE*»l3efl|^0«»jBt**«), tfrElf§3©;* 
-r-«^y-C#6ti&tftEa* (Af ) **jS*ttJiOfl|* 
SbT^4«-&t«, KrEJSi <DX7-v7frt>mm%i5 

[0 0 0 6] 

« , ewe^l; & -5 cfc v iz 7 - U X-BM <D&&M 

xi$iE%;m<DmimmzmgL. mu&m^^aka, 

vte\,^mn£Mmz&?Tmm%i&WjZ.'?2>c>T?. m 
mt£vyhv*T\z&^Tmigi%.&mm\zjjtt!>z£i:& 

[0 0 0 7] 

[S<IJKE« ^(C. H3~0 6£#iILT#3fci5I©§yg0!l 
C«tJ«HKftjM3£*ffi»Jf*«*«Wra. El 3 0S 

fg&^a lit, mi i2i.-«i comftm 1 

3i, ^2©«»g§l 4i. $2©ifSl 5i. 

^&&fg^g| i6t. ^ 3 co*»:gg n'i, mi w»n»: 

S18t, T^WXISgSl 9 t, Ig4<73m@:gg2 0 iz, 
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2 cosaSEgg 2 i £fr<bi$.z>. &*s. z.<r>mmtm%.& 

1SCPU, RAM, ROM*-&tTV-r^Da>tfi- 

»<k 5 Mi^^gl 1 tTHL-Xiag&l 

9 £T#f!g«-^£fg£$i£.5,, #H«-$f CDjf«$: a \t7 
9©A^ia' CJtMTS. KM'J^-^A^ 
1SS&1 OA^AoT$fcMiffl^^<h#S&«^£ffl<AT 
^-UXiS^^o^JSSi^a, £Sf? l cofllSgg l 2 
iff? 1 1 ZL\Z&r>Xiktb%. Cffla, 10 

T?*ip««ak*f 0 ' tioJFsti, TKi'xms&i 9(c 

A^Stl-S. fO' «, a' =f0 ' CDBt. #ffg«#<0 
mm$ka= fO tja*J:5fc:«3 0*flc«Tf«*S»W 

*. JUT^n^ mm) #C#b<Wf*KWt*. 
[0 0 0 8] '»«J£«-*X:*J|eHS1 Ott, 0iJx.tt*5OH 
z SflEOiEte«3SS«^6fiR4*S«e«^Vs(t) = VmsJ 
n27cft (d Cltf, Vmte^AJgiH, f tt«jft». t B«P 

>^U :n*7tD^ • x-f v^^&bTVs (n) 
= Vmsino)r n Ts( ddTo), =2 7tf , n = 0, 
1. 2, • • • • •) &*3, H 30 

£Ttt*WJtflWVs (t) SjEffiJft^SriESaE^JR© 

itv»5SJ, &KK fit y -r XRZfmM&ftifi& 

0 (n) =0 (n - 1) + a' 

(n-i) tt i oj|frcD-y->:/u >^©7 h'l/x^ 

a ' = 2 0 4 8 Ts 50 = 26. 4 4 

s (6) i-^^ts mmmze (n-i) 1:26. 44 40 

£im*.T^< £, 20msec (l/50Hz) tl;9- 
(n-1) «MiSf-^0-II(iD7Kl'X-pJb5 2 
0 48t&5. a' £26. 4 4 i 0 A^ < Ttl«, 2 
0msec «ki9tfJC0 = 2 0 4 8 fC/jfc-5<DT. ^Kfc^fSS 
a' £2 6. 4 4 «fc 0 /h$ < "Ttl«, 2 Omse 

Tsp 

a, - (2/Tsp) / V s (t 
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[0 0 0 9]#Ifflm?gllH ^Ett^-^O 
r-7'Mtfe»$n/:U - H • *->u - • (RO 
M) ft|*ijEU K*|tlL7F-Wfl (n) o 
T#fl8W-^Vr (n) =cos co« n Ts a>« 
=2 Tea, aB#SBA#<9MSft) *>&JSE**M£tt cos 
6? (n ) ^^-^^m^/T^o ^tHL7FUX0 

(n) ttteffla^fflsu, tcomtm m»m) tt#na 

■«-^<D«*!kfc34S. uCTit #IR«-f*ftcos 0£L 
fc#*> IE&jft£ 9 0 h Lfc«»^*fJSSt"SiEK« 

sin e*#HRflr*fcl/TROMKrt«tS*TfeJ:^. £ 
0**«"CJ4j*tt«0 3 6 0 SKffl^ 2 0 4 8 »«S 
*U 2 0 4 *JROMfc*JttStlT 
WAWfX K l/X 0 (n) = 0£Jg^-r££cos 0 
° =l^tr~^^ROM*e»tH^Sn, 
X 19 ( n ) =512 ftif icos 9 0 ° = 0 ft^"T 

-r-^^tti^^n^. ROMCM»^9 0a^ 

64 5 OflEfclffla-rs^-^Hp-fejEtt* (sin) ©5 s - 

fBJS-T^t, sin 0° =0<D^-?WROMfrt>MtlZ 
ti, 7FI/X5 1 2&mj£TZ>t.. sin 9 0° = l©r 

K 3 Z/ (Z-l) T^$n^«^§gi^«^:fc^T» 
0, MtiilTA^^n^a' (n) ftSffl*0 
(n) i£^#rr£>o «HfiU&±5K(t«©*»*JH«»c 

(n) ^LT0 (n) ft*** ££**T*S. a' 
(n) <fc<5i 6> 

(n) <DM%\$1&\Ztj:2>o a' (n) (DfiS^iaM-r^ z. 
h\z^:D, #I^Vr (n) 

(n) te&<D5£ (6) TTs =2 5 6 /xsec %\ZM%^ 
(6) 

c ±D»l:0 = 2O4 8l:flt5©T, «tt***ffi<fc 

CO 0 1 0] fBlO*J|[«l 2tt*W5e«^Vs(n) <h 
Mfi^Vr (n) i:*^*L.TVs (n) • Vr 
(n) ODtH^VO (n) S»5t)©T»S, 
[001 1 ] $g 1 0«»#ai UTC7)|«^g§ 1 3 tt, JR 
1<0*W«1 2©ffl**3e*»LT*oa: (1) 

[0 0 12] 



• cos cu a t d t ( l ) 



(IL, Tsp- 1/ a 

[00,13] Z.<Dj$. (1) 7-'JX»^» 50 ««ca k «J()^^^Ta k 0<D k ft 1 IcLfc^ 



( 5 ) 
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[0014] 
[&2] 

oc , 

2 a. cos nut 

k-0 k 



2 » 

a t » (l/i) / y(x) cos n x d x 
0 

[0015] mi ©»#fg i 3 s/w^gjiHftT^-r io 

<hK, Z/ (Z-l) a, ©ftteKzRIJgfa^V 

Vs = Vmsin(co 0 t + <f>) tU cmfcxt (1) left 
a, =Vmcos <p 

i&D. a, tt. te«Sa©jj%5KHjRiS:*Ci*tto^ 
S. KT. ffifflH«« 9 0°, 0 ° , 180° ©Rf © a, 

[0 0 16] 0 4 (A) t^T»S«-^Vs (t) t 

04 (b) {rs-r#M«-^vr (t) tain— jga&Brr 20 

9 0 &<D£pffi^£W-T *B*fc tt, fR 1 ©flSgg 1 2 ©m 
^VO (t) *tH4 (C) \Z7KT&o\zm®.1k2 co. © 
£5£«£&0, 0 4 (C) ©fUJfCtU^VO (t) £0fr 

[0 0 17] »J^fs-^Vs ( t) £#l»flravr 
(t) <t^0 5 (A) (B) tc^-T<J:5(c|H)— ^K^CJ. 
"3EI-HfirtB©»fcfc:fct, Iff 1 ©*!?§§ 1 2 ©ft?J VO 

(t) am 5 co c^-r «t 3 Kjast* 2 o>. 

*/Mt38*»OjEtt*ift 0 . Ctl£ 0-2 rcEWTi 1 
©W^ggl 3T-^»^bfc:fcH^a, (D) \Z^T 30 

A f ' (n) =A f ' ( n - 1) +K P , 
d©i5; (2) fc*SHTA f ' (n- i) ttio!tr©U-> 
:/U>^B*j&©*2©!K#«l 4flDW*T?'»r). K,, • 
a, (n) teJS&Wa, ©ffilcy-r >Kpi£f|l»Lfc ; b 
©-^&.I>. fif^T, * ; 5B#^T04^^-rtt«i^i2:L 
Ta, A'fC&oTtAf ( n ) IPS A f ' Ytmzfc 

£iiton-&m\zit*. a, nfim<D&<Dm2<D9umi 

a, 0 (n) =Kpp • a , (n) 
BPS, 33 2©i?l3¥igl 5«?gl©«#3§l 3©tH7jaI 
K^&Kpp£S3¥Lfcffi£tU;*j-r5. fct, 04©tt 40 
Jg©**fc:ttl?2 0ft*Si 5©tB^3 alptt*i£*. 
*JEMil»fc4:Rli;<fc'5te, neDJtflHiflt»tt7^'- H/n* 

a. «R*»v'r (t) ©HttftRtfttffifcmiEb&ss' 

2©H^|gl 4©tt!7jA f ' W>fISl 5©Ui* 
a,, fci;oTSH££:ftS. Af <fc a , , t ©ilDff ft&U 
©*&•&, 1/2048TS =1. 9 0 7 3HzZ£W3t& 
^'SK . ott5 1. 9 0 7 3H z A f ' 

<ta,„t©iaSCffltAift©«-&tt«»fS:ottl. 9 0 7 3 
HzITU 4 8. 0 9 2 7 H z fc*3, 1/2 50 
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J: o tC!E©ffi (*flBflr^©«*«*t l tow^Httsijeflr 

[0018] i»£fa#vs ( t ) tmmm^ v r 

(t) i**BI6 (A) (B) fc^-r«k3fcS^fc»*» 

■eatffloW'&tett. jbi©»jic»i 2©tu*>vo 

(t) H@6 (C) fc*t\fc"5K:fl«#2ft>. £*L, 
*±tt*»«©IEK«i:fc*. . fcT, 0 6 (C) ©i& 
fl^fS 1 ©»#i§ 1 3 T0~ 2 7cKIWT5fcf*fl"r*£, 
0 6 (D) (C^-Tft©ffl©t±5^ a, *Sf6,n5. 

* S D M#©fifflH^B#mW^^t: bfc»£ C 
tt. *1 3©tB^3«a, (n) = Vmcos 

(2 7C A f t ) iaoWflWWfcSEft-r*. 

[0 0 1.9] t«i^Vs (n) <h#SS«^Vr 

(n) t?04 (a) (b) tz7jkT&mm9 omomm 

S84fSl lOMLSS (AJftft) *IM|rr*iW 

-m& (pi) ««ssfiMi?--a. S2©a»¥g:ib 

TOfB2©«»»l 4tt^;i/^eaH»K, z/ (Z- 

it*©*©"*?**. IB2©Slir§gl 5 «Jt^J««S§T-* 

[0 0 2 0] SB 2 ©«^fti bT©^gg 1 4 « a, 
^WMt^tLfc«-& (Vr tVs 

Tfea, &mizW.J&iS-&Zfztb\Z$>K) . J3K^ 
ffl«fi*St-rm^A f ' *#«fcC7»6.-V7h!>i 
7-c«s*»£fctt3fc©S: (2) fc«£3*&Jl&sgfTTa«fc 
o\zftz,„ 

• a, (n) (2) 
4 ©ttl^A f ' Vs ( t ) ©S*«S^&» 

f fO iOSAf CJt«bfc4tT?»*. 

[0 0 2 1] ^2©*^atUT©*»ggl 5 ^ttffi 
ffl«»*^-rttl^ a lp &f#^fc©-e*oT, y-r>^*K 
PP©i«i|iIggt^Cli:feT#-5fe©T*D, #C©S; 

(3) ©KH^jfiEfff aiafcWrtt^ns. 

(3) 

0 4 8Ts = 1. 9 0 7 3tt^©J;-5fcLT5i<i*e.n 
a. 

A f ' + a,,= 1 

HltBa,, = 0fSW6Af =1 
A f = A f ' / (2 0 4 8. Ts) 
= 1/ (2 04 8-Ts) 

±sfi©^6W6*»«:J:'5»C**:a«ftfO (5 0Hz) 
S>t»'C?lt#flifl#Vr-( t) ©^«a*±T$-fr-5C: 

[0 0 2 2] Kl 1 <D1XM&&£. LT©Sg 1 ©Jp»gg 1 8 
ttW^««§§ttl^Af ' i:Jt^Jfflf«|gtb^a, B *Jn^ 
L, 7FUX«fe5£JBW2)a' (n) <b<OT*o 



( 6 ) 



mm 3 0 5 3 0 0 2^ 



11 

r, &©5S (5) ©at****?-*-*. 

a ' (n) =A f ' (n) + a, , 

) &*3. fo ' (n) fcmTfcjzfc^-s.tsfcifcjesft 
[0023] wtmmm&Si 1 6 a, ttajefli^vs 

(t) 0£*ttffljR% f QfflljgftlKl (al *i*Cf«£S* 

*fteifi^«««c (09*.ff 5 0Hz) ^M5fe©T 
fO ' =2 0 4 8 - Ts XfO 
[0 0 2 5] El 3 ©g}4 ©?£jfgg ©«#§g 1 

4CDtb^7A f ' tcy-T>l / (2 0 4 8 • Ts ) 

LTfO ^o««««sk*s-rm*A f *#*t>©-e» 
5. MP^, H3T?tt*iJiH»«:fo fcfg 3 ©gl@:2§ 1 7 
ty-f>2 0 4 8 • Ts ^mwvtc%<D^mniii3M<Drc 

H><DmJE&&mWi®l f 0 ' ibfcco-C^ Ig4©fil»:gg2 

[0 0 2 6] Iff 2 ©iBlfgg 2 ltt&IMHKgcfO (5 0 
Hz) tm4<Dm»^2 0©£B;ftA f i$JP»L-T» 
^m-^vs (t) 0D»jM£ffl Sflfcf %>©-?& 

[0 0 2 7] ±JfiOj&»6ft6*»a:J:5fc*SgSfi«teJ:tl 
tf, «W^«^vs (t) ©»#«fc3&tJv»TH*»:* 

[0 0 2 8] 

(1) yi'MlTMit f SIgtSftib D 
0 3 ©=&S?g:§§ 1 2 ~ 1 5 , 17~2057tn^ 

( 2 ) 3 o&mnm i 2 ~ 1 5 , 1 7 ~ 
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(5 



(n) + f 0 ' (n) 

[0 0 2 4] $3 V>m»m 1711 A f ' = a, . = 0 © 
m. Vr ©JBSt»caA*f 0 J: 5 &7 H 1 

9©A?Ja' = f0 ' £5mtIE*2«i|}&£fcfO ' £f# 

^©t&^t, sqMHK&f o cy-r>2 o 4 8 • t 

s £?i£3ILfcfc©Tfc&. gP^S»§§l 7«^»iC 
(4) ©i**£ff'5. 

(4) 

2 0tti4l;Rlt^T, HSW-lfnuyVa.-? 
t«ktpT«f^i!lMabTV^*t, 0 3 1 
2~15. 1 7-2 0 SrO^fC^tj'-SCifeT^-S. 
[0M©ffl^lttW] 

[01] «e#©H«*H£g«*^T:/ny*B|-C» 
5. 

[0 2] B 1 OA~EjRO«i*flWt:St«BBT 
[0 3] *%BJ©^ffi^ilt^^^^&»JSS«*^lB 

20 e<](c^-ryD>yi70Ta.-S)„ 

[04] tl^t#ii^t#9 0S©ftffll5# 
f 3*§£-© Vs (t) , Vr (t) , VO (t) . a, 
£ 7 D i/ttlBT w-T 0T & 5 . 

[05] mmfemnt&mmntftmmeiM&ovs 

(t) . Vr (t) . VO (t) , a, 

[0 6] *SI3£fl^i:#flB«^i3i*ii»«©»^©Vs 
(t) , Vr (t) , VO (t) , a, ^Ti-u^m 

30 m^owsm 

1 0 nrnfemnx?)®'® 

1 1 #ffiA99S^ft 

1 2 f§jr§g 
1 3 . 



[01] 




( 7 ) 



mm 3053002^- 




[B3] 



n=N-1. 



Vmsin 2XfnVcos2£<*nTs 
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mm a. 



12 13 X 

T iT'J 11 



Vs(t) 



_Vr(t)=C0S2X.«.t 



JiL 



0(n) 



14 



15 

i 



(Kpp) 



19 



7 l-n X 



a 1P 



1 /C20&8«TQ 



18 



(2048- Ts ) 



+aip+f 0 ' 



16 



mm 3053002-5f 



[05] [06] 




(58)f!SLfc:frS^(Int.Cl.\ DB£) 
G01R 23/02 
G01R 23/06 
G01R 23/14 



